Abstract-The photovoltaic systems are characterized by low efficiency. To improve their efficiency we need to use concentrating photovoltaic systems. These CPV systems allowed the enhancing of the power which received by the cell. This high power can raise the potential of the electrons causing the heating of the cell, which minimizes the photovoltaic efficiency of the module.
INTRODUCTION
The progression of new sources of energy is continuously improved due to the critical situation of industrial chemical fuels such as oil, gas and others. So, renewable energy sources have become most important contributors of the total energy consumed in the world. In fact, the request of solar energy has risen from 20% to 25% since the last 20 years.
Among the various photovoltaic technologies, the latest at present is the photovoltaic concentrate, also called concentration photovoltaic. High efficiencies are the main advantages of concentrating photovoltaic systems; such 978-1-5090-6287-4/17/$31.00 ©2017 IEEE systems use semiconductors less expensive than conventional PV to obtain a specified electrical output. Through concentrating the sun's rays, the solar radiation's intensity can be raised by partial or several times of its standard output. This allows a reduction in the cell surface required for the production of an energy quantity. The goal is to decrease the cost of the produced electricity by the substitution of expensive PV with cheaper optical equipment. This approach offers the possibility of using high-performance PV cells. [1] CPV systems classified according to the concentration factor in three categories. In the case of low concentration, the concentration factor is less than 10 suns. When the concentration is between 10 -100 suns, it is the case of medium concentration, whereas it is between 100-1000 for a high concentration.
A. Zahedi [2] explains that thermal management is an important issue for the photovoltaic system, regardless of whether conventional or concentrated. He states that PV cells convert a small part of the solar radiation into electrical energy, the rest of electrons are dissipated in these cells in the form of heat, this heat influenced negatively on the efficiency of the PV module and it results an increase in the temperature which leads to decreased the cell efficiency and the destruction of its crystal structure. To avoid long-term damage to the cell based on Silicon, the temperature must not exceed 60 0 C. According to Perez-Higueras et al. [3] , the main effect of Cooling systems can be distributed into passive and active. In on hand, passive cooling relies on solutions such as solution integrated heat sinks or can simply the back surface of the CPV module interchange heat with ambient air. In the other hand, for the active cooling, generally a fluid is used to absorb heat from the cells. The passive cooling option is generally preferred because it is simpler, less expensive, maintenance free and avoids using water.
. Method In this work, a single solar cell is explored using Matlab software. In fact, on one hand the CPV module exposed to the natural convection in the case of a CPV module within a cooling system. On the other hand, the solar cell was placed on a dispositive which contacted with water cooling channel to study the thermal model of the active cooling's effects. The heat conduction and convection equations have been solved simultaneously.
The following figure is the equivalent thermal circuit for the concentrating photovoltaic module:
B. Balances Energy
When the solar cell begins to receive solar power, electric power is generated as well as heat to be dissipated. At first, when current is starting to flow, the heat transfer rate varies according with time; it is called the dynamic mode or transient state. Then, the heat transfer rate becomes constant and does not vary at all; this is the steady state. So two different states are possible, but in general, cells work at the steady state, because the dynamic state is too short in III. THERMAL MODEL AND ASSUMPTIONS For the modeling we work with a model which has four main layers; a layer of the solar cell which based on Silicon, the copper layer, the alumina filled epoxy (insulation layer) and the Aluminum layer; the figure I showing the equivalent thermal circuit, As a first step we work within cooling system, the CPV model delivered to the natural convection, and for the second step we introduce the same CPV model but with a cooling system. The information of irradiance and air temperature are given by the solar energy institute where localized in Madrid.
We will determine the cell temperature at the Concentrator Standard Operating Conditions CSOC (CSOC, DNlcdJOO W/m2, ambient temperature=20°C and wind speed=2 rn/s) as defmed in (lEC committee 2013) [7] in the two case then by the value of cell temperature we can found the other temperature of each layers.
the cell temperature's raising is the reduction of the open circuit cell voltage which affects on the maximum electrical power. For that, the efficiency of the solar cell was decreased. For this purpose it is important to check the operating temperature of the CPV module, which is done by a cooling system.
Royne et al. have proposed various cooling technics for the cooling of photovoltaic cells in CPV systems. These technics aim to achieving a low and uniform cell temperature using simple drawings, including passive cooling or active cooling. The technics of passive cooling are used with linear concentrators such as the system where the concentration ratio is low, around 20 suns. In addition, the heat is dissipated by natural cooling, natural convection. While in the case of high concentration ratio and high temperature, the heat is discharged to the back of the solar cell by a fluid cooling system, generally water. However, for heigh concentration levels, the air cooling is insufficient. So there is a need for a forced cooling system that uses water, for example. [4] II. COOLING SYSTEM FOR CONCENTRATING PHOTOVOLTAIC
SYSYTEM
In photovoltaic systems, the solar radiations are partially converted into electrical energy by its striking on the solar cell. The rest of energy is converted into thermal energy. In the concentrating photovoltaic systems, due to the very large quantity of the light incident on the cells, the CPV module attains very high temperatures [5] . Moreover, the resistive losses on the cell canal contribute to the increase in cell temperature [6] . Indeed, an increase in the cell temperature reduces the band width which leading to a decrease in the open-circuit cell voltage (Voc) and the short-term or even leading to an irreversible damage on long-term effectiveness. Thus, the cell must be kept at low temperatures; the heat produced must be extracted from the cell. The CPV systems can include a cooling mechanism which its design considerations should follow some important criteria: [4, 5] -Low temperatures: solar cells have a maximum operating temperature; a value above this operating temperature can show a long-term abasement of the operation of devices. Furthermore, the efficiency of CPV module decreases when the cell temperature increases, so the solar cells must work at low temperatures.
-Temperature uniformity: at this stage, two situations must be considered: a) The solar cell efficiency decreases with the non-uniformity of the cell temperature; And b) in a CPV module, the solar cells are usually attached in series. Therefore, the open circuit Voc is limited by its lowest value which means that at high temperature all the cells in the chain must be work under the same temperature in order to attain a maximum value of efficiency.
-Minimum needs: The cooling system must have a minimum of servicing and a minimum of energy consumption in order to maintain the CPV system total cost as low as possible.
comparison with the working time at steady state. However, in a day of intermitent clouds the cells may work at the transient state often, so the dynamic behaviour is also considered. But first the thermal study of the concentrator is presented for the steady state (iJ.JiJt = 0) According to the heat transfer mechanisms, the conduction and then the convection and radiation. Modeling assumes uniform cell temperature or uniform irradiance on the cell.
Weare doing the balance energy on each material; the solar cell, the substrate and the wall. We use the formula which the inlet energy equal to the outlet energy.
In order to be able to model the CPV module, many assumptions and boundary conditions have been considered: -The area ofthe wall equals twice the area ofthe lens.
-The convective and the radiation coefficient are very small between the lens and the solar cell, we supposed that are negligible.
• Solar cell:
Where Rccil is the solar cell thermal resistance and it equal the division of the thermal conductivity by the thickness. Tcell and T sub are the temperatures of the solar cell and the substrate.
• Substrate:
Where Rsub is the substrate thermal resistance and Twall is the temperature of wall.
• Wall: 1
Where hconv is the natural convective coefficient, A wall is the wall area, Ta is the ambient temperature, 0" is StefanBoltzmann coefficient, E is the emissivity of the wall.
According to the CSOC, the hconv equal to 15 W/m 2 K (V=2m/s).
For the adding of the cooling system, we use as cooling fluid the water, with a velocity equal 20cm/s. The difference between the two cases is that the first, the aluminum layer is in contact with the environment by natural convection. But in the second case, the aluminum layer was contacted to the cooling fluid which is at the ambient temperature.
C. Performance ofthe CPV modeling
• Efficiency of the CPV module
flpv is the efficiency of the concentrating photovoltaic module, Qelect is the electrical power, B is the irradiance absorbed by the lens and flopt is the optical efficiency which equal to 85%. 
D. Data tables

IV. RESULTS
All the results were obtained in the Solar Energy Institute in Madrid at 14/11/2016.
A. Flat Plate within cooling system (natural convection between the wall and the ambient air)
For the CSOC conditions, with an iterative calculation, we found that T cen = 65.92°C, T sub =43.37°C, T wan =41.74°C, module efficiency=O.187.
We assume that the area availahle of the wall equals twice of the area of the optical concentrator used, which can simply be calculated as the product of the cell area and the geometrical concentration ratio. The layer plate is supposed to be in aluminum with a thermal conductivity of 20 1 W/mK and a thickness of 2IIlIll, while all the heat transfer coefficients from the exposed surfaced are calculated supposing natural convection from a vertical plate. -----, -------, -------, ------------ The cell temperature can rise a value equal to 46°C moreover the wall temperature equal to 24°C. The out temperature of the water cooling can raise a value equal to 30°C. We interpret that the out temperature of water is increasing but in other side the cell and the wall temperatures are decreasing. So we can introduce that the adding of a cooling system have an influence on the cell temperature. Also it has an influence on the photovoltaic efficiency that we can observe it in the figure 5. As showing in the figure 5, TJpv can rise a value equal to 22%. Figure 3 indicate the variation of the photovoltaic efficiency as a function of DNI. TJpv can rise a value equal to 18%, which is a small value, and it is related to the evolution of the DNl. Figure 2 presents the variation of the irradiance during the day of 14/11/2016, in Madrid. This variation has a maximum value at the mid morning. We observed that the solar cell can rise a temperature of 65°C and the wall temperature can rise a value of 35°C. Those two temperatures are related to the variation of the direct irradiance.
B. Flat Plate with cooling system (water cooling)
In this case the fluid cooling is the water, the flowing table presents its characteristics that we use in the modeling. We collect the two photovoltaic efficiencies, which we obtain in the two cases, in the same figure (figure 6 ). This figure shows that the efficiency with water cooling is better than efficiency without water cooling. The difference can rise a value equal to 4%. So the adding of cooling system makes a big difference.
We assume that the water enter in a temperature equal to the ambient temperature, with the area equal, 100x2cm 2 • We have to calculate at first all the temperature and the photovoltaic efficiency in the CSOC conditions. So we found thatT cell =43.73°C, T sub =26.36°C, Qe= 1.63W/cm 2 and TJpv= 0.2151. We use the data of the 14/11/2016 and we simulate, 0 . 2 5 r -----, ---------r -----, ------- The modeling consists to determine the cell temperature and the performance of the concentrating photovoltaic module. The cooling system is a necessary constitution on this modeling. However, the photovoltaic efficiency has been ameliorated and the cell temperature decreased from 65°C to 46°C. This decreasing is a heat which absorbed by the cooling fluid, for that the out fluid temperature increased. We conclude that the cooling system is an important component for the modeling of a concentrating photovoltaic system. So cooling system especially active cooling has been considered as an option to decrease the cell temperature and as an origin of heat for other applications. 
